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Too much time and effort is spent by most manage
ments on systems improvement, this executive be
lieves, at the expense of attention to the greatest
potential cost factor of all—personnel—

THE OPERATIONS ACHIEVEMENT PROGRAM
by Samuel L. Young
Sundstrand Corporation
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Program concept
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load is then sought through the
Program’s integrated budget and
control process.
Through work measurement,
time factors, or “should-take” times,
are established for each logical
job. Jobs are defined as recogniz
able, meaningful entities such as
“plan or design an XYZ tool.” A
factor represents the average time
it should take a reasonably com
petent employee, using acceptable
methods, and working at a normal
pace, to satisfactorily perform one
unit of production. It also includes
allowances for fatigue, personal
time, and rest periods.
The should-take time is applied
to the present or planned volume
of production to determine the en
tire work load. Thus, if 0.1 hour
is needed to complete a particular
document, and there are 1,520
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Executives spend vast sums of money to systematize their paper-oriented activities to reduce cost, while
surrounded by workers who are obviously wasting their time in nonproductive activities.

documents, the work load is 1,520
x 0.1, or 152 hours. If this work
required 190 actual hours, em
ployee utilization, or “realization,”
would be 152 earned hours ÷ 190
actual hours x 100 = 80 per cent
realization.
Assuming five per cent absentee
ism, personnel needs would be:
152 hours work load per week -438 hours per person per week,
which would indicate a proper
staff and budget level of four em
ployees. Minimum cost staffing,
then, is the immediate goal.
Current staffing criteria

Indirect labor represents a sig
nificant people-available and cost
problem. The number of white
collar workers in manufacturing
concerns has been rising in dra
matic proportions, while the num
ber of production workers has been
decreasing.
People are not only expensive,
but often aren’t available in the
skill categories you might need.
Thus, another question is, how do
you make the most productive use
out of those people available?
Typically, a supervisor is evalu
ated on how and if he gets his
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assigned job done on time. The
intelligent supervisor, therefore,
maintains enough people to meet
any eventuality. Should he adjust
his staff to reasonable work loads
his naivete lasts until the first
slump in business. Management
slashes staff 15 per cent and, to be
“fair,” assigns the reduction equal
ly to all units. Our naive friend’s
ability to perform suffers, while
no real strain is imposed on over
staffed groups. Should he survive
the experience, he will add a “poli
tical contingency group” to his staff
at the first opportunity. Further,
his status is partly a function of
the size of his staff. The larger his
group, the more status he has.

The solution

Optimum white collar staffing is
achieved through a planned pro
gram for objectively balancing the
work force to the work load on a
continuing basis.
This challenge has been accepted
with varying degrees of accom
plishment. Where operations are
“like” the factory, these efforts
have gained some success. Where
they are different—as they usually
are—they frequently have been un

successful or very uneconomical.
What is different about the office
that complicates the task of objec
tive work measurement? While
there are many differences, the
principal ones are:
• Mental Content. Generally,
physical effort is less significant in
the office than in the shop. Office
output can only be indirectly re
lated to physical work, and may
be an event or a decision rather
than physical action.
• Worker Traditions. The white
collar worker retains the preroga
tive of determining how to do his
assigned job. The office is charac
terized, therefore, by widely dif
fering methods, whereas factory
standardization assures that the
labor required to make a given
article is uniform.

• Supervisory Attitudes. The
days when the shop generated most
product cost have largely disap
peared. However, the relationship
of office functions to profits is in
distinct and not generally under
stood.

These conditions necessitate ap
proaches which recognize and ac
commodate the differences.
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EXHIBIT I
SUNDSTRAND CORPORATION

OPERATIONS LIST
Engineering Services
BLUEPRINT - PRINTING

Dept. 767-1

Date:

Phase I

6-19-70

AVERAGE
PRODUCTION

OPERATION
NUMBER
101

1,000 Sq. Ft.

Print Reproduction

Receive

Includes:

PER

UNIT

DESCRIPTION

original

print

with

requisition

and

prepare

for

FACTOR

HOURS

UNIT

PROD. UNITS

PER HOUR

1.9661

Reproduced

reproduction, run copies (blueline, sepia, mylar) of various sizes, put
original in file basket, trim, fold, date stamp as necessary and take

copies to out table.
102

Requisition

Process Incoming Print Request
Includes: Receive incoming

request by phone, mail, or verbally, if

.1228

8.1

Filed

necessary obtain print size from master book and record, pull original

print and clip to request slip, and put on blueprint table.
103

File Prints
Includes: Obtain original prints from file basket, sequence, and file.

Print Filed

.0089

112.4

104

Microfilm Process (2000E Processor Camera)

Microfilm

.0504

19.8

Includes: Receive list of prints to be microfilmed, or new and revised
prints from drafting, pull original print if necessary, run copies, check

Aperature
Card Completed

density, order, quality and print overlay (when applied), record print
number on microfilm sheet, wrap list around cards and take to dark

room or keypunch, place original in file basket.

Let’s briefly review the key steps
involved in installing the Opera
tions Achievement Program, to see
how they lead us to our objectives.
Program implementation

There are seven steps to Pro
gram success:
1. Meet with Supervisors — As
organizations to be measured are
scheduled, the “Manual for Su
pervision,” which fully describes
the Program, is distributed to all
supervisors. Subsequently, a meet
ing is arranged between OAP an
alysts and the supervisors con
cerned. The target date is reviewed
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with the supervisors and they are
requested to update their job in
structions and procedures. The
purpose of this meeting is to:

• Introduce the analysts to the
supervisors
• Review and explain OAP
• Answer questions and ensure
that there is an understanding
of the role of employees and
supervisors.

“Selling” management and super
vision on the value of OAP is the
key to program success. This is a
continuing requirement for all an
alysts. Management support is es
sential to create an environment
in which supervision feels that the
road to success is constant im
provement.
2. Meet with Employees — Su
pervisors are requested to ex
plain the program to all employees
prior to analysts working in the
area. The presence of analysts at
such meetings is desirable but de
pends on the circumstances in each

situation. It is very important that
employees understand that:

• The program is based on group
performance, and does not
measure individuals.
• Analysts try to understand the
job, rather than teach anyone
how to do it.
• The job, rather than the indi
vidual, is studied.
• OAP provides effective plan
ning and control through
knowledge of work load con
ditions.

3. Analyze and Define Operations
—The analyst first determines the
means for measuring the organiza
tion, and apprises supervisors of
what will be done and how.
He next records major functions,
methods, forms, and work flow, and
personnel breakdown by function
and shift worked. This is accom
plished through discussions, start
ing with the organization manager,
and progressing to each employee.
This analysis results in a list of
key jobs, called an Operations List,
Management Adviser

for which time factors will be es
tablished. A typical list is shown
in Exhibit 1, page 38.
4. Program Reporting — Program
reporting comprises two phases:

• Controlled reporting during
“should-take” time develop
ment.
• Reporting after factors are
determined.
The purposes of controlled re
porting are to collect time and
work sampling data; to establish
allowances for necessary nonmeas
ured work; to determine the cur
rent work load; and to compute
group performance.
The Operations List is approved
by department supervision prior to
the start of controlled reporting.
Analysts verify that the operations
and production units are clearly
defined to all personnel. This defi
nition is provided by the analyst
or the supervisor in the presence
of the analyst.
Backlog is inventoried at the
start and at the completion of con
trolled reporting. The inventory is
by operation number and is used
to determine work flow through the
group.
Analysts contact each of the
measured employees to assure that
they understand the Operations
List and reporting procedures.
They also verify that production
counts and timekeeping are cor
rect.
After each week of reporting,
the analyst reviews the summar
ized and individual reports with
each supervisor.
The controlled reporting period
is long enough for the work re
quired in each factor to occur, for
recurring non-factored work to be
performed, for employees to be
come familiar with reporting, and
analysts to resolve problems and
verify factors. Special or unique
tasks are handled separately for
work force determination.
After controlled reporting, su
pervision reports only the gross
hours worked and the production
units completed by operation.
5. Establish Factors — Factors
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are determined from individual
employee time and production re
ports, and adjusted for productivity
levels observed by the analyst.
They include time for performing
all necessary functions, and allow
ances for fatigue, personal time,
and rest periods. The basic tech
nique for establishing factors is
work sampling.
Factor time is computed by mul
tiplying the total hours applied by
each individual times his “average
pace” and “per cent work,” deter
mined during work sampling. The
resulting time for each operation
number by individual is added,
and the total operation time divided
by the total number of production
units completed. This results in
“normal” time per unit and is illus
trated in Exhibit 2, page 40.
A personal allowance of 10 per
cent is added to the “normal” time.
This value is the average time it
should take a reasonably compe
tent employee, working at a rea
sonable pace, to fully and com
pletely perform one production
unit in a satisfactory manner.
6. Define Work Load — Work
load and work flow are deter
mined in two steps. First, an
inventory is made of all work in
the department, both prior to and
at the completion of controlled
reporting. Second, a period of con
trolled reporting is introduced to
determine normal work volume and
output per week.
Together, the backlog inventory
and the controlled reporting infor
mation permit an accurate deter
mination of normal work load and
work flow through an organization.
When this data is used in con
junction with forecasted work load,
supervisory personnel can accur
ately plan a realistic manpower
budget.
7. Balancing the Work Force to
the Work Load — After Program
analysts have analyzed the work
load, they schedule a meeting with
the supervisor, review the results,
and mutually agree to a means for
balancing the work force to the
work load. This is a continuing
process involving supervisory fore

casts of work load and OAP an
alyses and monitoring.
Work sampling

A. Introduction—Consider a wo
man in a supermarket. Noticing a
sign advertising apples for ten cents
per pound, she looks at a few of
them. On the basis of this examina
tion she decides: It’s a good buy—
a sale, or, the price is nice but
the apples aren’t—no sale. This is
the basic sampling concept—by
looking at several apples the wo
man has formed conclusions about
all of them.
Work sampling is a statistical
technique for analyzing a group’s
utilization of working time and is
based on the laws of probability.
It involves finding the ratio of idle
or personal time and productive
work, relative to the total process
time.
B. Making Observations—A sam
ple taken at random from a large
group tends to have the same pat
tern as the large group. If the sam
ple is large enough, the character
istics of the sample will follow that
of the large group.
The approach consists of taking
a momentary look at an individual.
The analyst records whether or not
the person was in the assigned
work area, was or was not work
ing, and his physical pace level.
The analyst then proceeds to the
next individual. As random time
observations increase, work and
nonwork acquire a certain relation
ship to each other. As the number
of observations increases, so does
the stability and accuracy of this
relationship.
Making observations is rela
tively simple, but determining
“work” or “idle” can be compli
cated by the variety of methods
for performing a job. To illustrate,
consider an employee reading a
magazine—is he working or idle?
This really depends on the nature
of the job and the magazine. Cer
tain jobs require the employee to
keep abreast of current literature.
However, if it occurs frequently, it
may indicate a lack of work and
39

EXHIBIT 2
FACTOR NORMAL TIME COMPUTATION
Dept./Group:

Records Control

Employee

D/999-1

Normal Time Per Factor
#101 I#102

Analyst:

#103

J. Goodguy
Notes

J. Doe

B. Blue
R. Glotz

Total Normal Time

Total Production
Units Completed

Normal Time/Unit

Plus 10% Allowance

Prod. Units Per Hour

Form G 7333C

inquiries should be made of the
supervisor.
The analyst must exercise judg
ment based on the facts available.
However, the cardinal rule is give
the employee the benefit of any
doubt. In practice, most observa
tions are determinable as “work
ing” or “idle” after the analyst has
familiarized himself with the jobs
and the people performing them.
C. Observation Locations and
Routings—An inherent weakness of
work sampling as a measurement
technique is the fact that employ
ees are alert to the presence of the
analyst. Knowing that he is to be
observed, an employee may attempt
to be at work while the analyst is
making observations.
Although a problem, there are
two factors working in favor of
unbiased results. Employees tend
40

to become accustomed to the an
alyst’s presence and gradually re
turn to normal working habits.
Further, the desire to avoid being
observed as “idle” actually moti
vates real work and backlog is re
duced, assuming work is available,
and this can be readily evaluated
and adjustments made.
As an aid to achieving accuracy,
observation routines should be
varied.'
D. Random Sampling Time—Be
cause the human mind tends to
establish patterns, the selection of
sampling times is exceedingly im
portant. Sampling errors are de
pendent upon the probability of
an observation being included in
the sample. By random sampling,
all possible combinations compris
ing a sample of a given size will
have equal probabilities of being
selected.

Impartial samples are obtained
through the use of random number
tables. The proper use of such
tables permits a random list of
any desired size.
E. Statistical Accuracy—The accu
racy of a work sampling study is
affected by the number of obser
vations. The formula showing the
relationship between the degree of
accuracy and the number of obser
vations for 95 per cent confidence
limits (2-sigma) is as follows:

Sp—2 √ P(1-P)
w

Where: S = standard error of a
percentage or the desired accuracy
tolerance expressed as a decimal
(usually 5 per cent tolerance is
adequate).
Management Adviser

or:

p = per cent occurrence of the
activity or delay being measured,
expressed as a decimal (i.e., 15 per
cent = .15).
W = Total number of random ob
servations.
In practice, tables showing the
required number of observations
for given values of “S” and “p” are
used to minimize time and reduce
the potential of calculating errors.
Assume that a supervisor wants
to know the percentage of the time
his people are idle. A trial study of
100 observations might be made.
If 40 of these showed people to
be idle, the percentage occurrence
(“p”) in the formula would be
40 per cent (40/100 x 100 = 40
per cent). Further, assuming that
an accuracy of ± 5 per cent is
satisfactory, we can substitute in
the formula as follows:
“S” = ± 5 per cent = .05 and
“p” = 40 per cent = .40

w “= (.05)2(.40)
4 (.60)
= (.0025) (.40)

= 2,400 observations
A total of 2,400 observations
would be required for an accuracy
of ± 5 per cent. This means that
you could be 95 per cent confident
that the result would be the ob
served value ± 5 per cent of the
observed value.
F. Control Charts—The work
sampling control chart enables the
analyst to detect abnormal events
during the study. Results falling
outside the statistical control limits
suggest that some unusual or ab
normal condition may have been
present.
The “3-sigma” limit is used in
determining the upper and lower
control limits. This includes 99.7
per cent of the area under the nor
mal curve, and means that there
are only three chances in 1,000
that a point will fall outside the
September-October, 1972

Determining "work" or "idle" time can sometimes be difficult. Is the worker
reading a magazine busy or idle? This really depends on the nature of his

job—and of the magazine.

.

limits owing to chance. Data with
an assignable cause for being outof-limits would not be used. A
typical “Control Chart” is shown
in Exhibit 3, page 42. Control
limits are determined from tables
showing the respective limits for
differing values of “p.”
Maintaining program accuracy

Program results are affected by
production and time reporting, and
by the accuracy of time factors.
Both of these must be on a current
basis if the results are to be mean
ingful.
Factors are accurate as long as
methods and procedures do not
significantly change. When a major
change in job does take place, pro
gram supervision should be advised
and, if warranted, analysts will
restudy the tasks involved. Since
jobs are measured in total rather
than by small elements, mainte
nance is much smaller than in the

usual work measurement program.
Tasks with increasing time re
quirements are questioned and
challenged to determine the value
of the added effort.
Results and value to management

OAP results here at Sundstrand
have improved the use and man
agement of our human resources.
We know the numbers and kinds
of skills needed to perform any
work load. Further, by using
“should-take” hours, supervision
can objectively determine the
number of people and optimum
overtime required for any work
load. Thus, OAP provides the basis
for variable budgeting and fore
casting to continually reflect the
latest work load data.
Earned hours profile distri
butions inform supervision where
emphasis is. This helps keep a
group properly oriented to man
agement’s major interest areas.
Work profiles are of particular in-

The desire to avoid being observed as "idle" actually motivates real work;
backlog is reduced, assuming work is available.
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EXHIBIT 3

Control Chart

STATISTICAL ACCURACY
95% Confidence Level
Standard Error; ±1.3%
Absolute Error: +1%
Total Observations 6076

terest in the office where the indi
vidual can, in large measure, in
fluence his own work load.
Measurement reports provide a
better, more objective means for
evaluating personnel, methods and
systems, scheduling, and assigning
work.
OAP analyses and reports have
improved productivity per person
through reducing non-productive
and lost time and have significantly
improved work scheduling, checks
on the status of each project, and
have also provided an excellent
return on investment.
Looking ahead, we also plan to
apply known data to new tasks to
achieve, through operations re
search, improved long-range fore
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casting of work load and the re
lated skill mix.
Achieving objectives

Program objectives can be
achieved only by continuing evalu
ation of group performance and
work load.
The “Weekly Performance Re
port,” shown in Exhibit 4, page 43,
provides a concise summary of
group performance. When com
bined with periodic backlog re
ports, it provides an ideal means
for managerial evaluation. The re
port gives data to supervision in
accordance with their needs, and
is summarized for organizational
management.

Realization is the relationship
between input and output hours.
A realization of 100 per cent is
“normal” and should be achieved
on a continuing basis. Anything
less represents sub-normal perform
ance and a continuing sub-normal
trend generally signifies that a
change in staffing is required.
It is expressedly mathematically
as:
Realization Per Cent =
Earned Hours (Output) x 100
Applied Hours (Input)

It is apparent from the above
formula that there are only two
ways of improving performance:
one may raise output in earned
Management Adviser

EXHIBIT 4
OPERATIONS ACHIEVEMENT PROGRAM
WEEKLY PERFORMANCE REPORT

Manufacturing Engineering - Controls
ORGANIZATION NAME

999

1

ORGN. NO.

GROUP NO.

6-25-71
QUARTER ENDING

FORM G 7325 8

hours and/or reduce input in ac
tual hours or manpower. The only
way to raise realization is to re
duce applied hours per unit.
If there is insufficient necessary
work to utilize available capacity,
then head count must decrease. If
applied hours are allowed to re
main the same, available work will
be charged with all the labor. This
results in no improvement what
soever. Furthermore, bored people
tend to create work and jobs of
questionable value to the organiza
tion. Overstaffed groups become
indifferent, inefficient, and produc
ers of poor quality; each man
thinks “someone else” is looking
after things.
Management must have some
yardstick for identifying the pres
ence of “a problem” before it be
comes a catastrophe. Should-take
times are such a yardstick. They
September-October, 1972

identify and isolate specific areas
for in-depth analysis and resolution.
Having factors solves nothing;
only their proper use and under
standing will yield results. Man
agement emphasis on the use of
work loading, short-interval sched
uling, planning, and control are the
keys to achieving productive re
sults. Managers must motivate and
work toward improved perform
ance. Improvements don’t just hap
pen! Managers must cause them to
happen through their own leader
ship and skill.
Summary

The purpose of the Operations
Achievement Program is to balance
work force to the work load in an
objective manner, and continuously
monitor that balance to reflect cur
rent activities and direction.

Managers need such a program
to improve profitability, planning
and control, budgeting, and fore
casting.

Results to date:
• A significant return on invest
ment.
• Additional benefits such as or
ganization improvement and
job refinement.
• Building a volume of time fac
tors for key jobs, methods,
and task descriptions for use
by all corporate divisions.
The Operations Achievement
Program needs management help
to be successful; time factors by
themselves can do nothing; man
agement, however, is making them
a valuable and useful tool for re
sponding to their profitability and
productivity challenges.
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